Selective activation of deoxycytidine kinase by thymidine-5'-thiosulphate and release by deoxycytidine in human lymphocytes.
Deoxycytidine kinase (dCK) catalyses the rate-limiting step of the salvage of three natural deoxyribonucleosides as well as several therapeutic nucleoside analogues, which in turn can enhance its enzymatic activity [Biochem Pharmacol 56 (1998) 1175], improving the efficacy of the cytostatic therapy. Here, we measured the effect of the 5'-thiosulphate (5'-TS) derivatives of four deoxyribonucleosides (deoxyadenosine, deoxycytidine (dCyd), azidothymidine, thymidine) and two ribonucleosides (ribopurine, ribouridine (Urd)) on the activity of the two main salvage deoxynucleoside kinases, and on the salvage of dCyd and deoxythymidine (dThd). It turned out that only 2'-deoxythymidine-5'-thiosulphate (dThd-5'-TS) can potentiate the dCK activity, without influencing the thymidine kinase isoenzymes during short-time treatments of human peripheral blood and tonsillar lymphocytes. The enhancement of dCK activity by dThd-5'-TS can be reversed by dCyd, but dThd had no effect on the enzyme activation in cells. Neither dThd-5'-TS nor Urd-5'-TS had any effect on the dCK and thymidine kinase activities tested in cell-free extracts. The stimulation of dCK activity in cells was accompanied by an imbalance in the dThd and dCyd metabolism. The incorporation of 3H-dThd into DNA was suppressed by 90% in cells by dThd-5'-TS, while Urd-5'-TS only slightly influenced the same process. The 3H-dCyd incorporation into DNA was inhibited only to 50% of the control, while the 3H-dCyd labelling of the nucleotide fraction was enlarged in dThd-5'-TS-treated cells, as a consequence of the increased dCK activity. We suggest that the enhancement of dCK activity is a compensatory mechanism in cells that might be induced by different "inhibitors" of DNA synthesis leading to damage of DNA. The increased dCK activity is able to supply the repair of DNA with dNTPs in quiescent cells; this suggestion seems to be supported by the counteracting effect of extracellular dCyd, too.